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Topi cs IWathalr 2ap vat er
Hydr ol ogy and Water sheds

Scale

The primary scale of analysis for the Watersheds and Water Assessment report is the 5™ level watershed
or hydrologic unit c odTée Natarhl ResouicenGorservaios Seeavicefidd NRTS, .
defines a watershed as follows: i Ayeographic area of land, water and biota within the confines of a
drainage divideo(NRCS 2007). The boundary between two watersheds is defined as the topographic
dividing line from which water flows in two different directions. Watersheds have been delineated in the
United States by the U.S. Geological survey using a standardized system, based on surface hydrologic
features, to define watersheds of various sizes. Smaller watersheds drain into larger watersheds. The
largest define hydrologic unit, or watershed, is a first field (region) watershed. The smallest watershed
typically defined is a sixth level hydrologic unit (sub-watershed) (NRCS 2007). Each hydrologic unit is
given a code or number ranging from two to twelve digits. 5" level watersheds have a ten digit code and
typically average 136, 883 acres in size.

While hydrological analyses are typically done at HUC level many other resources cross watershed

boundaries and tier to Land Type Acramtypesdigeolagy or LTAGSs
climate, elevation, aspect, slope, precipitation and soils in order to live and thrive (USDA 2016a).

Consequentl|l vy, GI'S analysis was conducted intereder to c
watersheds. Results are summarized in Table 6, Appendix A.

Indicators

Forest Service Manual 1900 (USDA 2007a) defines an indictoras: i A measure oOor measur ement
aspect of a sustainability criterion. A quantitative or qualitative variable that can be measured or

described and, when observed periodically, shows trends. Indicators are quantifiable performance

measures of outcomes or objectives for attaining criteria designed to assess progress toward desired

c o ndi tFbrahis analysis three fundamental aspects of watersheds and waters have been selected as

indicators for this analysis. They are: Water Quality, Water Quantity and Watershed Condition.

Existing Condition

Water Quality

The Manti La Sal Forest is located predominantly in Utah, but a small portion of the Forest overlaps into
southwestern Colorado. Water quality management on the Manti La Sal National Forest is guided by four
key pieces of legislation and Agency requirements: The Clean Water Act of 1972 (and subsequent
amendments), State of Colorado and Utah water quality criteria and standards, and Best Management
Practices (State of Utah 2016a, State of Colorado 2002, 2012a, State of Colorado 2004, USDA Forest
Service and State of Utah 2009, USDA Forest Service 2012a and 2012b).

The Federal Water Pollution Control Act and Amendments of 1972 (Clean Water Act) direct each state to
develop water quality standards to maintain and restore the chemical, physical, and biological integrity of
t he Nat i orDéfimedbemdfi@al uses for Colorado include water supply (domestic and municipal),
agricultural, industrial uses, protection and propagation of fish and wildlife (Class | Cold Water Aquatic
Life, Class 1 Warm water Aquatic Life, Class 2 Cold and Warm Water Aquatic Life) and recreation (State
of Colorado 2002 and 2012a). Defined uses for Utah include drinking water, recreation use and
aesthetics, primary and secondary contact recreation, aquatic wildlife, coldwater and warm water aquatic



wildlife, other aquatics and nongame species, waterfowl and shorebirds, habitat-limited waters,
agricultural use. For a complete list see State of Utah 2016a (R317-2-6).

Streams that are found to be impaired (not fully meeting water quality standards) or threatened (likely to
violate standards in the near future) are compiled with the water quality standards for both States. This
information is compiled every 2 years in the required Integrated Report. This report is required by section
305(b) of the Clean Water Act which requires states to assess the condition of their waters and produce a
biennial report summarizing the findings. Water bodies on the 303(d) list (known as water quality
limitedd or WQLO waters) are to be targeted and scheduled for development of water quality
improvement strategies on a priority basis. These strategies are in the form of total maximum daily loads,
or TMDLs, which technically consist of the quantity of pollutants that may be delivered to a water body
without violating water quality standards. In practice, they are plans to improve water quality in a listed
water body until water quality standards are met (i.e., until designated uses are fully supported).

Colorado and Utah have Memorandums of Understanding with the US Forest Service requiring the use of
Best Management Practices ( BMP-pdan)sounce pobutiom@States o f
Colorado and USDA Forest Service 2004, USDA Forest Service and State of Utah 2009). Use of BMPs is
also required by the Forest Service and are proven effective in preventing or limiting impacts related to
no-point source pollution (USDA Forest Service 1986, 2012a and b, 2002, State of Colorado 2013).

Water Quality Conditions under Natural Range of Variability

As discussed above Class 1 watersheds are equated with proper functioning condition, meaning that their
geomorphic, hydrologic and biotic integrity is high relative to their natural potential condition. This includes
water quality. Consequently they are assumed to be within natural ranges of variability to the maximum
extent possible given changing climatic conditions. In Class 2 and 3 rated watersheds integrity has been
degraded through management activities, natural disasters or a combination of events. Class three
watersheds are designated as impaired. Ratings for water quality though may vary from good, fair or to
poor and assume that NRV is altered or impaired. Table 1 summarizes water quality ratings by watershed
condition class, along with causes for fair or poor ratings for 6! level watersheds (USDA Forest Service
2016c).

Table 1 Summary of Water Quality Ratings by Watershed Condition Class

# Rated with | Rated
Watershed Condition Class | # Rated with Good . with Poor Source of Fair or Poor
. - Fair Water .
Rating Water Quality Qualit Water Rating
y Quality
Watersheds Rated as Class 1 85 1 7
Watersheds Rated as Class 2 10 6 2

Existing and Historical Influences

Influences on water quality are tied to two primary stressors and drivers: underlying geology and land
management activities. Underlying bedrock geology may influence sediment levels and associated
analytes such as turbidity where it is easily erodible and provides a ready sediment source. It also
functions as a large source of soluble salts in formations such as the Mancos and Arapien Shales,
including gypsum, metabolite and thenardite. (U.S. Geological Survey 1981, 1986, Millennium Science
and Engineering 2003, USDI 2008). These salts are typically dissolved through the where the host
formations are exposed along streambanks or thru groundwater percolation in uplands or where faults
and fracturing facilitate percolation to underlying strata. When groundwater daylights at the base of

contr ol



topographic breaks such as the Book Cliffs, or where saline rich springs merge with surface water, the
salts are entrained into water sources (U.S. Geological Survey 1981, 1986, Millennium Science and
Engineering 2003, USDI 2008). These influences are present in the North Zone, especially in the San
Pitch River valley and in areas associated with the South Zone (USDI BLM 2008). The presence of these
salt deposits are tied to high levels of total dissolved solids. There are water quality criteria for both
turbidity and total dissolved solids (U.S. Geological Survey 1981, 1986, Millennium Science and
Engineering 2003, State of Colorado 2002, 2012a, State of Utah 2016a).

Land management activities common on the Forest, and associated private lands found in applicable 5"
level watersheds, include grazing, agriculture, timber, recreation and mining (USDA Forest Service 1986,
Emery County 2016, Carbon County 2016 and Snow College Unknown Date). Table 2 summarizes the
influence of land management activities upon select water quality analytes (MacDonald Et Al 1991,
http://bcn.boulder.co.us/basin/data/NEW/info/TSS.html, U.S. Geological Survey 1981, 1986). Water
quality degradation is most common from mountain fronts out into the intermountain basins, where water
diversion, waste disposal, consumptive use and underlying geology coalesce to produce pronounced
effects. Irrigation also contributes to the development of increased dissolved solids thru irrigation of the
relatively impermeable saline-rich geologic formations, such as the Mancos Shale. Evapotranspiration
also concentrates salts either in soils or as efflorescence on soil surfaces (U.S. Geological Survey 1981,
Millennium Science and Engineering 2003). However, land management activities such as timber harvest
and vegetation management, road-related activities, dams and diversions, fire and livestock grazing in
higher elevation riparian areas are also noted to contribute to water quality issues such as stream
temperature and lowered water quality (USDA Forest Service 2014).

Water Quality Limited Streams

The most current Integrated Report from Colorado

Report shows that there are no 303d listed streams within the portion of the Forest located in Colorado
(State of Colorado 2012a, b and c). GIS data for Colorado shows that the 303d limited segment for Roc
Creek ends at the Forest boundary while the headwaters for that stream, which are not defined as water
quality impaired, are on Manti La Sal forest-administered land. Roc Creek is on the 303d list for both
copper and tot al recoverable iron and is on the
E.coli (State of Colorado 2012b).

EPA has a five-category system for classifying water quality standards for waterbodies. Of these five
categories the two that are most germane to this discussion are categories 4A and 5. Category 4a TMDL
has been completed for any pollutant where water quality narratives have not been met. That is, a stream
used to be listed on the 303d list, but now has been removed as the TMDL is expected to result in water

qguality criteria being met. Those streams needi
(State of Utah 2014). Streams may also be rated as Category 4a and 5. That means a TMDL has been
established for one water quality analytes, but

meeting standards. Utah defines stream drainages as being impaired and present data in a polygonal
format in GIS vs. a line as Colorado does. Thus data is presented by 5™ level watershed. Twenty-one of
the 44 5t |level watersheds involved in the Forest have impaired streams. Sixteen of the 5th level
watersheds have Category 5 stream drainages and five 5 level watersheds have both Category 4A and
5 drainages. Causes of impairment were temperature, total dissolved solids, selenium, OE
bioassessment, dissolved oxygen, gross alpha (a measure of radioactivity), pH, phosphorous and
sedimentation. OE bioassessment is an observed vs. expected assessment for macroinvertebrates
(Figure 1).
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Figure 1 Location of Utah and Colorado 303d Streams

The three most common causes were temperature, dissolved solids and dissolved oxygen. Utah GIS data
does not indicated possible sources, or reasons why, these analytes have exceeded criteria. However,
MacDonald et al 1991 have correlated the sensitivity of water quality analytes to land management
activities. Temperature can be highly to moderate sensitive to timber harvest, placer mining and grazing.
Dissolved oxygen was rated as highly sensitive to grazing and moderately sensitive to fertilizers.
Dissolved solids were not assessed. However, increased dissolved solids is known as an irrigation
byproduct, evapotranspiration and can be the result of associated geology, such as the Mancos Shale
(USGS 1981, 1986). Relationships between water quality analytes and land management is summarized
in Table 2.



Table 2 Summary of Sensitivity of Land Management Activities and Water Quality Analytes

Land Management

Sensitivity to Land

Water Quality Analyte Activities Manage_ment

Activity
Highly to

Timber Harvest Moderately
Stream Temperature Sensitive

. Moderately
Grazing Sensitive

. Fertilizers Moderg_tely
Dissolved Oxygen Sensitive

Grazing Highly Sensitive

Nitrogen

Phosphorous

Peak Flow

Low Flow

Suspended Sediment and Turbidity

Total Dissolved Solids

Timber Harvest

Fertilizers
Grazing

Timber Harvest

Fertilizers, Grazing

Timber Harvest

Road Building and
Maintenance

Timber Harvest

Grazing

Timber Harvest
Coal Mining

Grazing

Road Building and
Maintenance

Irrigation
Urban Runoff
Fertilizer Runoff
Septic/Wastewater
Mining

Moderately
Sensitive

Highly Sensitive
Highly Sensitive

Moderately
Sensitive

Highly Sensitive

Highly to
Moderately
Sensitive

Highly Sensitive

Highly Sensitive

Moderately
Sensitive

Highly to Indirectly
Affected

Directly Affects

Moderately
Sensitive

Highly Sensitive

Directly Affects

Table 10, Appendix C, summarizes which watersheds have category 5 or 4A/5 stream drainages within
them. It should be noted that the presence of an impaired drainage, or drainages, within a given 6™ level
watershed, does not dictate that the watershed is automatically rated as a Class 1 or 2 watershed. This is



because the watershed rating (in this case on forest-administered land only) reflects the overall average
of the four process categories and twelve indicators that go into the WCC process.

Water Quantity

By definition a streams natural flow regime, includes a characteristic pattern of not only flow magnitude or
volume, but also timing, duration, frequency and rate of change (U.S. Geological Survey and E.P.A
2015). The significance and magnitude of how important water quantity and timing of peak flow cannot be
over-emphasized. Stream hydrology (quantity and timing of peak flows) is known to strongly affect
aguatic community structure and health of fisheries and macroinvertebrates (Wenger et al 2010,
Cummins 2016. Quantity is fundamental to forming channel morphology and maintaining stream flow and
temperatures. In addition, water quantity, and the timing of when that water is available for use, is vital to
sustaining and allowing growth for agriculture, grazing, tourism, recreation, municipal/culinary water use
and mining (Emery County 2016, Snow College Date Unknown, Millennium Science and Engineering
2003, USDA Forest Se0®3,035and25.13 #06s

Existing hydrologic systems, aquatic health, and the occupancy of the arid western states is tied directly

to the abundance of mountain precipitation and the length of time that precipitation, in the form of snow, is

stored in the mountains. It is this mountain precipitation, and its volume, that forms the chief source of

water that supports agricultural, i ndustrial and domes:
aquatic ecosystems. It is estimated that up to 75 percent of water supplies for the western United States

are derived from snow melt (USDA Forest Service 2013 # 095, U.S. Geological Survey 2005). Typically

50-70 percent of stream flow occurs between May and July, with snow accumulative being concentrated

from October-April (U.S. Geological Survey 1981). Topography, geology and location also influence the

nature and duration of stream flow. At altitude flow i
valley floors where more permeable valley fill deposits are located flow volumes become inadequate to

sustain surface flow. In addition, location on the forest influences the amount of expected precipitation

with the Book Cliffs area receiving less precipitation (rain and snow) thank the Wasatch Plateau (U.S.

Geological Survey 1981).

Water Quantity Ratings-Watershed Condition Framework

Water quantity watershed condition classifications for 2016 rated 91 watersheds as having a class 1
rating (good), 28 watersheds as class 2 (fair) and one watershed (Left Fk. Huntington Creek) as poor or
class 3. Natural variability of flow is presumed to be healthiest in watersheds receiving a class 1 rating
(See Watershed Condition section above). The 28 watersheds rated as class 2 due to points of diversion
and modification of natural variability. The class 3 rating for Left Fk. Huntington Creek is due to the Seely
fire and assumes that quantity and timing are outside the natural range of variability (NRV) due to the
Seely fire. The class 2 and 3 watersheds are listed in Table 11, Appendix D.

Types of Water Quantity Uses

Points of Diversion

Both natural disasters and human induced alteration of natural flow regimes can result in degradation of a
systems physical and chemical properties, leading to a subsequent loss of aquatic life and a reduction in
biodiversity (E.P.A and U.S. Geological Survey 2015). The influence of natural disaster was discussed
earlier. Points of diversion are a leading cause human-related flow alteration on the Forest. Table 12
summarizes the points of diversion by 5" level watershed and by 5" level watershed within Forest
boundaries. In the North Zone, 74 percent of the point to point diversions are located on-forest and in the
Moab, South Zone, approximately 50 percent of the surface diversions are located on-forest. It should be
noted that in the Monticello, South Zone 48 percent of the surface diversions are located on-forest.



Basic uses for diversions, as defined by the State of Utah, are domestic, irrigation, municipal, other,
power, stock watering and mining (State of Utah 2016b). GIS analysis shows the principal uses within
the 5 level watersheds, and within the forest boundaries, are domestic use and municipal, irrigation and
stock watering.

Irrigation

Irrigation use is wide-spread across the forest. Common irrigation methods are sprinklers and flooding.
Irrigation not only diverts flow and alters natural flow regimes but contributes to increasing concentrations
of total dissolved solids (TDS) thru several mechanisms. Controlled and uncontrolled flood irrigation
contributes to increasing TDS, or salt loading, thru shallow and deep percolation to groundwater thru
saline-rich geological formations. In addition excess irrigation and irrigation return flows leach salts from
soils in valley lowlands where ground water is found within the zone of capillary actions. Salts are also
concentrated in the soil or on the soil surface thru evapotranspiration of irrigative waters (Millennium
Science and Engineering 2003, U.S. Geological Survey 1981). The State of Utah has defined irrigative
consumptive use into high, moderately high, moderate and low. Table 3 summarizes the areas of
moderate, moderately high and high irrigative consumptive use, by 5" level watershed, greater than 1,000
acres in size. Consumptive uses are based on peak day (gpm/irrigated acres) and average yearly
demands (acre-feet/irrigated acre). Moderate consumptive use is rated at 3.39 and 1.66, moderately high
at 3.96 and 1.87 and high use at 4.52 and 2.69, for peak day and average yearly demands respectively
(Beck 2016a and b).

Table 3 Summary of Irrigative Consumptive Use

5t Level Watershed Moderate Consumptive Use C'\g?](iiﬁt:tli)\l/ggshe High CoLTsseumptive
(Acres) (Acres) (Acres)
Beaver Creek-Dolores River 5,024.4 9,458.3 2,341.4
Chicken Creek 14,982.6 0 0
Cottonwood Creek 1,896.7 0 0
Ic-l:?égll Wash-Kane Springs 17817 0 0
Indian Creek 12,511.0 0 0
Middle San Pitch River 4,920.9 0 0
Mill Creek 5,574.5 <1,000 0
Placer Creek-Colorado River 10,783.7 <1,000 0
Silver Creek 11,604.9 0 0
Thistle Creek 2,821.7 0 0
West Creek 3,746.3 0 0

Municipal Watersheds, Surface Water Protection Zones and Sole Source Aquifers

Municipal/Domestic Water Use

Documented municipal water use on the Forest extends back to at least 1928. A municipal supply
watershed is defined as: A watershed that serves a public water system as defined in the Safe Drinking
Water Act of 1974, as amended (42 U.S.C. 88 300f, et seq.); or as defined in state safe drinking water
statutes or regulations (USDA Forest Service 2007b). The U.S. Safe Drinking Water Act and associated
legislation define a "public water system" as an entity that provides "water for human consumption
through pipes or other constructed conveyances to at least 15 service connections or serves an average
of at least 25 people for at least 60 days a year"( https://www.epa.gov/laws-requlations/summary-safe-



https://www.epa.gov/laws-regulations/summary-safe-drinking-water-act

drinking-water-act ). GIS data from the State of Utah was primary source of data for this discussion,
especially the water systems facilities layer (http://enviro.deg.utah.gov/ ). Water systems included in this
layer are recreation sites and camps, water districts, mills, national monuments and government offices,
cities/communities, special service districts, rest stops, water companies and subdivisions. These entities
are categorized by the State of Utah, as community (C), non-community (NC), or non-transient-non-
community (NTNC) water system facilities (http://enviro.deq.utah.gov/ ).

At present there are approximately 318 water system facilities, consisting of consecutive connections,
intakes, springs and wells, across the 5™ level watersheds involved with the Forest. The Huntington
Creek, Lower San Pitch River, Middle San Pitch River, Mill Creek, Scofield, Upper San Pitch River and
West Creek 5 level watersheds have the highest numbers of water system facilities, consisting mainly of
springs and wells. Consecutive connections and intakes are minor components. Eighty-eight of the 318
water systems, or 28 percent are located on-forest in the Huntington Creek, Lower San Pitch River and
Middle San Pitch River 5 level watersheds. Seventy-five of these 88 water systems are springs
(Appendix D, Table 13 and Table 14). At least 34 communities obtain water from the Forest. Table 15
and Table 16 summarize water system facilities by type and number and by Ranger District. Table 17
Appendix D summarizes communities and other entities obtaining water from the Forest.

Drinking Water Protection Zones

Drinking water protection zones are required in Utah and Colorado as part of Drinking Water Source
Protection (DWSP) for surface and g r o u n d wpaoviding public water systems (State of Utah 2016c
(R309-605-7, R316-6), Foster, 2007, Figure 2). Utah protection zones are divided into four types,
depending on location within the watersheds (State of Utah 2016¢ (R309-605-7, R316-6). In addition to
defining these protection zones land management strategies for controlling or prohibiting future potential
contamination sources of contamination within these zones must be defined (State of Utah 2016¢ (R309-
605-7), XXXX). Twenty-one of the forty-four 5t level watershed involved with the Forest contain surface
water protection zones and cover a total of 676,794.5 acres. Within forest boundaries approximately
416,849.8 acres are involved with surface water protection zones, or approximately 62 percent of the total
protection zone acreage. Drinking water protection zones are predominantly located on the North Zone of
the Forest with only minor amounts on the South Zone Monticello District. No Surface water protection
zones are located on the Moab District which is appears to be a data gap (Figure 2).

Water system facilities data from the State indicates that there are 21 wells, eight springs and one intake
which are used for predominantly community use located in the Placer Creek-Colorado River and Mill
Creek 5™ level watersheds. On the South Zone, Monticello District, 26 wells, intakes and springs are used
for non-transient non-community, community, and non-community (campgrounds, recreation areas) but
only one of these water system facilities (Blue Mountain Ranch Recreation) is located as required in a
surface water protection zone. None of 38 wells, 12 springs or one intake found on the Moab District or
Monticello district appear to have surface or groundwater protection zones based on the GIS data from
the State which includes wells. The lack of defined protection zones is of concern is due to the presence
of drinking water sources, from springs, wells and one intake, as other management activities such as
road and grazing occur in these areas.

Water quantity may be lost were surface expression of groundwater related springs is lost, due to
compaction and disturbance. Grazing impacts to springs on the Bald Mesa allotment have been noted on
the Owah road where it first crosses Mill Creek. Impacts include trampling and maintenance issues on
exclosures. Additional impacts to springs related to roads and public use have also been noted (Love
2016, Grand Canyon Trust, 2016, USDA Forest Service 2016d, e, f, g, h and i, Figure 3). Discussions
with Marian (2016) noted that other springs in the Bald Mesa areas were fenced in during 2016 (Fryxell
and Marian 2016). Additional detail on existing impacts to springs, and surface water discharge is found
in XXX.
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Figure 2 Location of Drinking Water Protection Zones

Figure 3 Tramping of springs, La Sal Mountains Backcountry, Located between Brumley Ridge
and Bald Mesa Allotments
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Other impacts to springs, including grazing, roads and trails, were noted from PFC surveys (see project
file for PFC survey folder). Concern about improving spring protection was also expressed in the
November 2016 public meeting. Grazing is also found around several campground and public water
supply wells. Please refer to the groundwater dependent ecosystem report (Dwire) for further discussion.

Sole Source Aquifers

There are several sole source aquifers located within the 5t level watersheds involved with the Forest. A
Sole Source Aquifer (SSA) is defined as an aquifer that has been designated by the United States
Environmental Protection Agency (EPA) as the sole or principal source of drinking water for an area. By

definition, SSA is an aquifer that supplies at least 50% of the drinking water consumed in the area
overlying the aquifer (https://en.wikipedia.org/wiki/Sole Source Aquifer ). The Moab District contains

three sole source aquifers: the Moab/Glen Canyon Group, the Moab/Spanish Valley-Fill Aquifer and the
Castle Valley-Fill Aquifer. Their key characteristics and concerns are summarized in Table 4 (Foster

2007).

Table 4 South Zone Sole Aquifer Characteristics and Contamination Concerns

Aquifer Name

Recharge and Important Factors

Potential Contamination Concerns

Moab/Glen Canyon Group

Moab/Spanish Valley valley-
fill aquifer

Castle Valley valley-fill
aquifer

Mill Creek and Hell Canyon are the
primary areas of Recharge.
Recharge occurs where streamflow
contacts fractured-rock aquifer.
Additional Recharge is thought to
come from flow thru localized fault
and fracture System and/or
percolation from the overlying
Entrada aquifer and local aquifer
systems located on Forest.

Recharge to this aquifer is from
springs and subsurface flow from
the Glen Canyon aquifer system,

direct precipitation and from
infiltration of streamflow from Pack
and Brumley Creeks and from
Kens Lake

Recharge is primarily by infiltration
of water through overlying
unconsolidated deposits and from
stream flow from Castle and Placer
Creeks. Headwaters of these
streams are on Forest administered
land. Other recharge sources are
direct precipitation, infiltration of
irrigation water and inflow from
adjacent fractured rock aquifers

Petroleum, mineral exploration, geophysical
drilling, abandoned and unplugged
petroleum, mineral and geophysical wells
and tunnels, accidental spills along road
ways and non-sustainable agricultural and
forestry practices. Poorly designed
development.

No documentation noted

Petroleum, mineral exploration, geophysical
drilling, abandoned and unplugged
petroleum, mineral and geophysical wells
and tunnels, accidental spills along road
ways and non-sustainable agricultural and
forestry practices. Upward migration of
lower water quality from bedrock aquifers
through man-made conduits

There are several laws and regulations applicable to management of sole source aquifers. Current Forest

Service directionf o r

best

ma n a g e me n $tateghatat aitl he asswned tianaPydoIpgical

connections exist between groundwater and surface water in each watershed, unless it can reasonably
be shown none exist in a local situation. The 1986 Forest Plan contains direction for municipal
watersheds and water supply areas. Although the plan predates the source and drinking water source
protection programs it is reasonable to assume that the direction for municipal watersheds and water
supply areas would apply to sole source aquifers and to water supply protection zones (USDA 1986,
Foster 2007). National BMP direction states that impacts to ground water recharge areas should be
avoided or minimized (USDA Forest Service 2012c and d). Drinking water protection zones are required
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for both surface and groundwaterdés in Utah as part of |
surface and gr oun dicaater sydtams (State uf Utdh 201¢c (R30%6005-7, R316-6),
Foster, 2007).

Developed drinking water in Castle Valley are primarily individual wells that do not require protection
zones, as these are private water sources. However the use of valley-fill and fractured rock aquifers for
municipal use require definition of protection zones. Valley-fill aquifers are primarily unconsolidated
materials such as sands, gravels and colluvium. Consequently contaminants can potentially move rapidly
throughout recharge zones and the aquifer. The fractured rock Moab/Glen Canyon aquifer is vulnerable
to contamination through exposure at the earthés surf a
development, effects of septic system effluent and other activities in the defined recharge area.
Supporting these concerns are requests by communities for the protection and management of national
forest system lands within recharge areas (USDA Forest Service 1986 and 2006a, Foster 2007, City of
Monticello 2010). USDA Forest Service 2006b notes that additional forest plan direction is needed to
prevent or limit impacts to drinking water protection zones. GIS data shows that protection zones are not
defined in the Moab District and represents an existing data gap. Further definition of drinking water
protection zones on the Monticello District may be needed.

I nformation regarding sole source aquifers in the Nort
this report and has been identified as a data gap.

Reservoirs

Reservoirs on the Forest are also used as a source for storing snowmelt to supply water for irrigation,
municipal and industrial use. Forest corporate GIS data indicated that approximately 21 reservoirs
covered 819.2 acres of reservoirs located within the 13 5" level watersheds containing reservoirs.
Although there wasanNHDF-code attri bute none of the fireservoirso i
and there was no other designations denoting drinking water/municipal use. However, in the 1986 Forest
Plan, Chapter 2 (Management Situation) Table 11-2 indicates that there are over 1,818.2 acres involved
with 69 lakes and reservoirs, but no designation of what is used for irrigation, industrial or municipal use.
During analysis of GIS data the overlap of the Duck Fork, Ferron and Cleveland Reservoirs with North
Zone drinking water protection zones was noted. In the South Zone of the Forest the Camp Jackson
Reservoir overlapped a drinking water protection zone, but Scofield Reservoir, a known municipal source
did not show an overlap. Clarification of actual reservoir use for drinking water/municipal use is needed.

Watershed Condition

The Manti La Sal National Forest has a total of 38 5" level watersheds that intersect the Forest Boundary
or are located entirely within the Forest boundary (Figure 4). The total acreage covered by these
watersheds is approximately 1,413,225.0 acres.

The health and condition of these 38 watersheds was evaluated using the Watershed Condition

Classification (WCC) model which defines watershed con:
characteristics and processes within a watershed that affect the hydrologic and soil functions supporting
aquatic and terrestrial ecosystemso (Potyondy and Gei e

found in Appendix B. Watershed conditions are discussed below.
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|5th Level Watersheds Involved with the Manti La Sal NF |

Legend
@ Cities

=== Roads

[ st Level watersheas

[ mus Forest Boundary

40
Miles

Figure 4 Location of 5" Level Watersheds Associated with the Manti La Sal National Forest

Historical Background

Grazing on what are now Manti La Sal (MLS) lands predate the establishment of the forest. Grazing of
areas involving present day national forest land began in as early as 1850 with the introduction of cattle,
nated grazing into the 18806s,

whi ch

d o mi

although

were introduced onto the land with increasing settlement and dominated grazing from roughly 1882-1903.

Stocking levels during this time were excessive and range capacity exceeded. Grazing was focused in

the higher elevations where forage was most usable and precipitation was great. This resulted in
drainage headwater areas receiving the greatest impacts. In some areas on the Wasatch Plateau
vegetative cover had been reduced to only 16 percent. Reduction in cover though was noted throughout

the Forest.
to reduction of vegetative cover. (Reynolds 1910 and 1911, USDA Forest Service 1935, 1946, 1948,

2013-# 06 s

026,

In addition to grazing fi

151) .

res

wer e

In the watersheds associated with the Forest precipitation generally increases with elevation (USDA
Forest Service # 033, 035, 50, 95). In the winter, this precipitation falls mainly as snow, but in the summer
the precipitation falls as rain. Frequently this occurs as thunderstorms (USDA Forest Service 1948, USDA

Forest Service Date Unknown). The timing of concentrated precipitation, in combination with drastically

reduced vegetative cover, led to a catastrophic situation on the Forest with regards to flooding. The
devastating cycle of flooding began between 1881 and 1888 (Reynolds, 1910, 1911, USDA Forest

Service 2016b). The commencement, and continuation of flooding, has been definitively tied to grazing

of t en

and the loss of ground cover. With the loss of groundcover infiltration rates and quantity are modified. As

cover increases runoff and sedimentation decrease and as cover is lost the reverse occurs.
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The lack of vegetative cover on high-elevation rangelands has also been shown to prevent overland flow,

flooding and erosion following typical high-intensity summer storms. Loss of root binding was also noted.

With the lack of ground cover and root binding soils were considerably more erodible. The role of high

altitude thunderstorms concentrating in headwater areas and the easily erodible sandstones and

siltstones of many of these areas also contrforbuted to
catastrophic flooding and landslides which have permanently altered forest watershed function (Stevens,

McArthur and Davis, 1991, USDA Forest Service Date Unknown, USDA Forest Service 2013 #151).

Catastrophic flooding occurred across the forest with literature showing floods in 1883-1901, and 1905-
1938, 1946 and 1983-1984 (USDA 1947, Reynolds, 1910, USDA Forest Service 1935, 1948 and 1957,
1986 and 2016a and b). Past catastrophic flooding has not only devastated the areas natural channel
morphology, but the floods have extended out to valley floors, depositing mud, boulders, trees and other
debris into towns including Manti, Ephraim, Mt. Pleasant, Huntington, Orangeville, Ferron and Salina.
Flood damage thru the years has been extensive and significant. Landslides occurred in Manti Canyon,
and Cottonwood Canyon in 1974 and 1980 respectively and in 1983 and 1984 flood years, flooding was
accompanied by extensive landslides (USDA 1986, 2016b). Damages include washed out/buried roads,
buried trails, |l ost or damaged bridges, campgrounds, r
livestock, water reservoirs, lakes and flood control structures were washed out, destroyed or buried under
massive deposits of sediment. Dam failures also occurred and municipal watersheds damaged. In
addition damage to streams, fisheries and riparian areas have been impacted. Impacts included down-
cutting, channel over-widening, channel degradation and shifting. (Reynolds, 1910, USDA 1947, USDA
1957, 1983b, 1984f, 1986).

Recorded fire history extends from 1910-2015. Approximately 196,007 acres have burned in 38
watersheds during this time with 161, 862.9 acres being within the Forest boundary. In 2012 large and
devastating Seeley Fire began on the Manti-La Sal National Forest with a lightning strike on June 26. By
the time it was contained the fire had burned 48,050 acres located in the Huntington Creek, Scofield
Reservoir, Gordon Creek and Miller Creek 5™ level watersheds. Fire intensity increased where fuels
consisted of decadent standing beetle-killed timber, dead and down fuels. Geographically the area
involved in the fire is characterized by extremely steep slopes, and popular recreation areas. In the past
the area provided opportunities for scenic viewing, camping, hiking, fishing, and hunting, but during the
fire several campgrounds were consumed by fire. In the aftermath of the Seeley Fire the area has been a
hazardous landscape with flash floods, debris flows, road damage, hazard trees, damage to recreation
sites, rolling logs and boulders, stump holes, unstable soils and landslides. The fisheries in Huntington
Canyon were wiped out by debris flows and flooding which threatened the culinary water supply for the
City of Huntington, were of concern (http://etvl0news.com/huntington-canyon-continues-to-recover-from-

seeley-fire/ ).

Watershed restoration efforts started in 1903 with the establishment of the Manti National Forest. The first

efforts included removing sheep and the prohibition of grazing in the head of Manti Canyon and another

request in 1910 to ban grazing in steep sloped headwaters, however there was a lack of enforcement

with these bans (USDA Forest Service 2013 #6s 056 and
the establishment of the Great Basin Research Station, and establishing the definitive relationship

between grazing and erosion, range management gradually became established as an accepted practice

(USDA 2013 #06s 008, 026, 044975atda8&l,SteGebs6McArthiy 8ndDalid 0, 151,
1991, USDA Date Unknown). Wat er shed restoration efforts in the 1950
Plateau, Johnson and Recapture Creeks included plowing, furrowing, trenching and seed to prevent soil

erosion. In the |l ate 19506s continued actions were tak:
capacities. Intothemid-1 96 06 s r angel an dtedanddxtgnsive srenehagfurrowing and a

reseeding in the Ferron Creek watershed and additional work in the Cottonwood Creek drainage occurred
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for watershed restoration. Common use by sheep and cattle ended (USDA Forest Service 2016b).
Extensive and well documented restoration efforts are associated with the 1983-1984 floods. Restoration
efforts included control of erosion and sediment production via re-vegetation including riparian areas,
stream clearing, stream bank stabilization and riprapping, debris jam and landslide debris removal, road
restoration, constructed check dams, fisheries habitat restoration including log structures (USDA Forest
Service 1983hb, 1984b, c, d, e and f, 1985b, ¢, d and e, 1986). By 1989 the Bureau of Reclamation noted
that sediment loads were decreasing and they noted the effectiveness of grazing restriction, seeding
programs and upstream water storage features (USDA 2016B). More recently forest restoration activities
have included vegetation treatment, prescribed burning, wildfire use, pesticide applications for insects
and watershed restoration.

Current Watershed Condition Classes

In 2011 watershed condition classes (WCC) were first defined, for forests entirely or partially within the
Forestds boundar y,swasdelideatédlin Potfohdy and @eien201d .sNatershed
condition classification is the process of describing watershed condition in terms of discrete categories (or
classes) that reflect the level of watershed health or integrity. Three classes are used to describe
watershed condition.

1 Class 1 watersheds exhibit high geomorphic, hydrologic, and biotic integrity relative to their
natural potential condition. This rating equates to functioning properly.

1 Class 2 watersheds exhibit moderate geomorphic, hydrologic, and biotic integrity relative to their
natural potential condition. This rating equates to functioning at risk.

1 Class 3 watersheds exhibit low geomorphic, hydrologic, and biotic integrity relative to their natural
potential condition. This rating equates to impaired function.

The basic model used in the WCC provides a systematic, flexible means of classifying and comparing
watersheds based on a core set of national watershed condition indicators. These indicators are grouped
according to four major process categories: aquatic physical, aquatic biological terrestrial physical and
terrestrial biological. Each of these four process categories, for each 6t level watershed on the forest,
was evaluated using a set of attributes (Figure 6, Figure 7). All of these attributes and qualities contribute
to the health of the watershed ecosystem. According to Potyondy and Geier (2011) ratings should be
determined for forest-administered land, for private land within a watershed, and a composite rating for
the watershed. The intent of this approach is to differentiate watershed conditions attributable to Agency
management and to define those issues that the Forest Service can resolve.

WCC ratings were assigned to 6™ level watersheds. As 5 level watersheds are the level of analysis for
the forest plan revision, Table 8, Appendix C, summarizes the relationships between 5t and 6t level
watersheds and their ratings. The Manti La Sal NF has approximately 142 6™ level watersheds located
partially, or entirely within the forest boundary. WCC ratings were conducted on 120 of these watersheds
in both 2011 and 2016 (USDA Forest Service 2011 and 2016a). Twenty-two watersheds were not rated
as the percent area of the watershed, located on Forest-administered land was minimal or ratings were
not done. However data is only available for the Forest Service-administered portions of the 6th level
watersheds (USDA Forest Service 2011 and 2016a). Consequently, a comprehensive picture of
watershed health is lacking and is identified as a data gap (Potyondy and Geier 2011, See Data Gap
section). In 2011 103 6™ level watersheds were rated as class 1 and 17 were rated as class 2. In the
watersheds rated as class 1, since they are defined as functioning properly, it is assumed that natural
ranges of variability are generally present. However, it is also assumed that these natural ranges of
variability are being modified, over time, due to climate change (Refer to the Trend Section of this report).
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In 2016 102 watersheds were rated class 1 and 18 rated as class 2. The only watershed to change
categories was Left Fork of Huntington Creek due to the 2012 Seeley wildfire. Since then extensive
watershed restoration has been done consisting of debris basins, trash racks to remove wood in channels
during flooding, seeding and rip rap (Meccariello 2016).

Proper Functioning Condition Data

Another commonly used measure of riparian and stream condition are Proper Functioning Condition

sur veys, (USDlBBW1GI)s Itis often used in conjunction with range management. PFC

surveys have been conducted at selected sites| ocat ed i n t he Fimarderdotagdsess Sout h Zon.
stream and riparian health. PFC data has not been collected on the North Zone. In rating a location,

ratings may be fAproper functioning condiutnican®n( mMRO) (NfF
Figure 5 shows the location of the PFC surveys in the south zone. Appendix C Table 9 summarizes the

PFC data in detail.

X1 7t
Location of PFC Points in the SOUtLZ,OE

Legend

@ FUNCTIONAL AT RISK
@ PROPER FUNCTIONING CONDITION
[ Forest Boundary
A Cities
[ Prc watersheds
|| ) 5th Level Watersheds

Figure 5 Location of PFC Survey Points on the South Zone of the Manti La Sal National Forest

PFC data was collected in the Comb W&sim Juan River, Cottonwood Wash, Dark Canyon, and Indian
Creek, La Sal Creek, MilCreek and Roc CreeK'%evel watershedbetween 2005 and 2013urvey
results in Cottonwood Wash, Dark Canyon, Indian Creek, Mill Creek and Roc Cremlebwatersheds
were mostly inproper functioning conditianAlthough the PFC data is generallylet (greater than five
years) itis consistent witlthe class 1 ratings in th& &vel watersheds found in these fivelével
watersheds-However, the.a Sal Creek Blevel watershed had the majority of its surveys showing a
functiond at risk resultThese results, although older, ammsistent withthe 6" level watershed rating of
class 2 for the Deer Credla Sal Creek # level watershed. The functional at risk ratings founstim
level watershed La Sal Creek were related to impairment of chélooeplain and/or riparian
impairment and degradation. These correlate with the fair to poor ratings received for aquatic biota,
aquatic habitat, riparian and water quantity indicator ratings for WCC (USDA Forest Service 2011).
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Figure6 summarize the existing watershed condition information for watershed condition class, 303d
limited streams and for PFC data on the Forest. Utah 303d is shéiguie7as t he St at eds
information is shown as polygons vs. lines, which the state of Colorado uses. Only 2011 GIS WCC data
was available. The only change in condition classfaathe Left Fork of Huntington Creek from class 1

to 2 due to the Seely Fire. All other condition classes did not change between 2016 and 2011.

Location of WCC, PFC Ratings and
State of Utah 2014 303d Streams ,t

I Left Fork Huntington Canyon ‘

[ 5tn Level watersheds

] Forest Boundary
@

fezine] 6
VA 5. aA

@  Functional At Risk

@  Proper Functioning Condition
2011 Watershed Condition Class

- Functioning Properly 50
[ ] Functioning at Risk

Miles

Figure 6 Location of WCC, PFC and Utah 303d Listed Stream Polygons
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Location of WCC, PFC Ratings and
Colorado 2016 303d Streams

) Left Fork Huntington Canyon

® Functional At Risk

O Proper Functioning Condition
=== 2016 Colorado 303d Streams
D Forest Boundary
|:] 5th Level Watersheds
2011 WcC

- Functioning Propery 50
I Functioning at Risk [ Mies

Figure 7 Location of WCC, PFC and Colorado 303d Listed Streams

Trends (Past 30 years; Future 40 years - 2020-2060)
Water Quality

Past Conditions (30 years or more)

Water quality is assumed to have improved over time with the implementation of grazing management

and watershed restoration activities, as discussed earlier in this document. Continued improvement is
assumed with the devel opment and i mplementTeéei on of
effectiveness of BMPs has been well documented over time (USDA 2016B, Schuler and Briggs 2000,
Seyedbagheri 1996, USDA Forest Service 2002, XXXX). Past data was not available to determine how

miles of 303d listed streams have changed over time. Table 5 summarizes water quality ratings for 2011

and 2016. Generally these numbers indicate an improvement. The rationale as to why improvements

occurred were not available at the time this report was written and has been identified as a data gap.
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Table 5 Summary of WCC Ratings for 2011 and 2016

2011 2016
Indicator Rating (# of Watersheds) (# of Watersheds)
Water Quality Fair 17 11
Poor 10 9
Water Quantity Fair 30 28
Poor 4 1

Potential Future Conditions (40 years)

Adequate water quality is fundamental to support aquatic habitat and geographic ranges of aquatic
habitat and wetland species (Poff et al 2002). The primary driver for determining future potential water
quality conditions is climate change. Potential stressors include wildfire and other natural disasters,
alteration of vegetative cover, increasing water demands (grazing, industrial, municipal, and recreational),
coal mining and methane production, increasing demand on riparian areas and land management
activities including grazing, road construction and maintenance and timber harvest.

Climate change analysis indicates that maximum daily temperatures and minimum daily temperatures

have been rising since the 19606s auncdasdQE, thpugetdte ct ed t o
year 2100. Projections for annual precipitation are highly variable in mountain areas with no clear trend

(USDA Forest Service 2016i). For the past 50 years hydrologic regimes of the western U.S. have trended

towards earlier snow melt runoff, reduced water yield, lower summer flows and increased or altered flood

risk (Wenger et al 2010). Each of these alterations play a role in changes to water quality, especially for

stream temperature (Poff et al 2002, Wenger 2010, and U.S. Geological Survey 2005). The primary

effects to water quality, from altered flows, are increased salinity, sedimentation and water temperature

(E.P.A and U.S. Geological Survey 2015). Stream temperatures are estimated to rise by 3.13° F within

the next 40 years (USDA Forest Service 2016m).

Future Adaptions for Water Quality

The areas of potential decline, and associated severity or magnitude, will like focus on the ability of
species to adapt to warming stream temperatures, and how those warming temperatures affect related
water quality analytes, that ecosystems depend on for adequate health and function. Stream temperature
related water quality analytes include dissolved oxygen, TSS and low flow. Declines in quality in each of
these analytes can degrade habitat and result in decreases in available habitat (Murphy Dates Unknown
1 and 2, Poff et al 2002). Consequently the a r e ad@sssusceptible to change would be water-dependent
ecosystems such as streams, lakes, wetlands and riparian areas. The decline severity would be expected
to be a function of temperature increase and alterations to precipitation, which is has not been modeled
successfully and appears to be variable (USDA Forest Service 2016i, Cummins 2016). Total water yields
may decrease as a result of increased evapotranspiration, due to increased temperature. However,
increasing precipitation could outweigh increases in evapotranspiration. If precipitation does decrease
then annual water yield and low flow declines could be exacerbated (USDA Forest Service 2016i).

As water dependent ecosystems adjust to lower flows, warmer water systems and potentially increased
risk of flooding and the timing of those floods, accompanying adjustments in water quality would occur.
This would be a do to alteration in discharge and peak flow volume as well as low flow volumes. With
lower flows and warmer air temperatures there is the potential for salinity increases, elevation of stream
temperature and total or dissolved solids (Murphy Date Unknown 1 and 2, MacDonald et al 1991).
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Increases in turbidity and sediment may occur if precipitation amounts are altered, vegetative cover is
modified (due to temperature and moisture) and alteration of total discharge and timing of peak flows.
Such modifications may also degrade aquatic habitat and channel morphology.

Adaptions in land management will need to focus on the conservation and protection of water quantity, in
the face of increasing demands, to mitigate the effects of decreased water yield and earlier snowmelt
(See Water Quantity section) to help protect water quality. Conservation and protection of riparian and
wetland vegetation will be needed to provide shade cover and bank stabilization in order to mitigate
stream temperature increases and potential sources of sediment. Management of ground disturbing
activities such as road building and construction, grazing, timber harvest and mining will need to focus on
preventing or minimizing the introduction of sediment into streams, preventing or minimizing disturbance
in riparian and wetland areas to avoid degradation of surface or groundwater systems, both from a water
guantity and quality perspective. Mining has the potential to contribute increased dissolved solids and
alter flows (Dubas and Mallory 2010, U.S. Geological Survey 1981 and 1986, Sidle et al 1995).
Management of recreational activities with riparian areas need to focus on minimizing bank disturbance,
introduction of human and other waste and preserving shade. Specific strategies may be found in USDA
Forest Service 2016j and would need to be adapted both at a programmatic and project scale.

The water quality analytes that have the most potential for showing improvement related to management
adaptations are also related to flow (peak, low or discharge) to varying extents. Flow may be the least
reflective of adaptive management as it primarily depends on precipitation. Flow dependent water quality
analytes that have the best potential for responding to adaptive management are stream temperature,
sediment and total dissolve solids (MacDonald et al 1991, Murphy Dates Unknown 1 and 2).

Water Quantity

Past Conditions (30 years or more)

As discussed under the Water Quality section alterations to hydrologic regimes have been occurring
since at |l east 1960 and may be as €@l6ilCymnans 2016h e
Wenger et al 2010). Data analysis of water quantity show three major trends: increasingly earlier runoff,
lower summer flows, reduced total water yield and increased or altered flood risk (Wenger et al 2010,
U.S. Geological Survey 2005). These factors reflect increasing air temperatures but also declining snow-
water-equivalent (SWE), which means less water is being stored in the snow pack. In addition snow
residence time has been declining (Cummins 2016, Wenger et al 2010 and U.S. Geological Survey
2003). Modeling indicates variable projections for precipitation, however expectations are that there will
alterations to precipitation frequency, intensity, timing and type of precipitation. These alterations will in
turn modify snowpack residence time, the timing and volume of peak flows, center of flow mass, summer
low flow volumes and the amount of water available for use on the Forest (Cummins 2016). Reduced
discharge will also result in alterations to ground water aquifers and groundwater dependent ecosystems.
For further discussion please refer to Salow 2016 and Dwire 2016.

Potential Future Conditions (40 years)

Adequate water quantity is essential to maintaining both adequate water quality, aquatic habitat, riparian
areas and wetlands. The primary driver for potential future conditions for water quantity is climate change.
Potential future stressors are wildfire and natural disasters, increased water quantity demands via grazing
and increases in population driving increased industrial, irrigative/agricultural, recreational and municipal
needs, coal mining and possible surface flow alteration and the alteration of discharge, low and peak flow
volumes and related effects to channel morphology and habitat.
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Data analysis of modeled stream flow metrics was conducted to evaluate data for trends in mean annual
flow, mean summer flow, bankfull discharge, center of flow mass and annual acre feet. Modeled stream
flow metrics were obtained from:

http://www.fs.fed.us/rm/boise/AWAE/projects/modeled_stream flow metrics.shtml. Data from the Great
Basin and Upper Colorado River processing units were used. Data analysis excel spreadsheets are
located in the project file along with a summary of the methodology used (Overland 2016). Data analysis
for both the Great Basin and Upper Colorado River datasets indicate decreasing trends for mean annual
flow, mean summer flow volume, bankfull discharge, increasingly earlier center of flow mass and annual
acre feet produced. Projections for precipitation is variable and no clear trends have been determined.
Greenhouse gases and air temperature are predicted to increase more dramatically up through 2040 with
less change between 2040 and 2080 (USDA Forest Service 2016i, Overland 2016). While air temperature
is projected to increase over time, combined with changing precipitation, continued reductions to SW and
snow residence time, increased evapotranspiration and reduced ground water recharge would be
expected. These effects combined with projected increasing water quantity needs define a picture of
severely increasing pressure on water quantity (Cummins 2016, Jaworski 2016 and Salow 2016).

Future Adaptations for Watershed Quantity

Areas of potential decline related to water quantity are mean annual flow, mean summer flow, bankfull
discharge, center of flow mass and annual acre feet. Lower elevation areas are more likely to experience
more severe declines in SWE and snow storage time (USDA Forest Service 2016m, USDA Forest
Service 2016m). These areas will experience increasingly earlier spring runoff, lower summer flows and
increased water temperatures. Lower elevation areas also may experience further loss with decreased
flow as valley fill deposits are more permeable. Areas at higher elevations should be less affected (USDA
Forest Service Date 2016i and k). At present there are increasing demands for water quantity related to
grazing, mining, industrial, agricultural/irrigative, municipal and recreational needs. Increases in these
activities, combined with increasing populations, and declining water quantity, would be expected to result
increased difficulty meeting needed water quantity demands (Jaworski 2016). Reduced discharge will
also result in alterations to ground water aquifers and groundwater dependent ecosystems. For further
discussion please refer to Salow 2016 and Dwire 2016.

Potential areas of fundamental change due to climate change and the stressors discussed above include
variable changes in precipitation, reduced snow storage, earlier snowmelt, increased large precipitation
events, alteration of hydrologic regime, timing and bankfull and magnitude of flows, reduced groundwater
recharge and potential increased magnitude and frequency of flooding, as discussed earlier in this section
(USDA Forest Service 2016i and k, Cummins 2016, Overland 2016). Decreases in water quantity,
alteration in timing and magnitude of peak flows would be expected to continue to influence modifications
to channel morphology, stream function and aquatic habitat.

Adaptations in land management will need to focus on measures that reduce water consumption,
reduction of losses thru evapotranspiration and inefficient use of water in human related activities, such
as irrigation, household and municipal use. Adaptations to improve snow pack retention may also prove
useful as well as improving the effectiveness of water conveyance systems (Carbon County 2016, Emery
County 2016 and Snow College 2016, Millennium Science and Engineering 2003, USDA Forest Service
2013 # 06 s). nprevemeDirbsecuring favorable flows to meet Forest purposes and to ecological
function is also needed (USDA Forest Service 2006b).

The water quantity analytes that have the most potential for showing improvement from adaptive
management flow related analytes such as low flow and total discharge. Peak flow and timing would be
more dependent upon the timing and nature of precipitation events. However, improvements may not be
discernable to natural variations in flow combined with impacts from climate change
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Watershed Condition

Past Conditions (30 years or more)

Watershed conditions, prior to major settlement expans]|
functioning condition (USDA Forest Service 1935, 1948, 2016b, Reynolds 1911). Major degradation of

watershed conditions occurred from around 1880-1903 due to overgrazing, which lead to a lack of

vegetation, excessive erosion and flooding. Coincident with Forest establishment came the first efforts in

grazing management and watershed restoration. Since then watershed restoration activities have

occurred, beginning mainly in the 19506s with contouri |
have also been implemented to deal with the aftermath of severe flooding and landslides in the early

19806s. Best Management veRtrcentadlingnepmoint SoBirbeR of pollution,fwere c t i

first i mplemented in the | ate 198006s. By 1989 the effe

combination of improved land management practices and BMPs have, overall, resulted in improved
watershed condition since the period of 1880-1903 (Refer to Existing Watershed Conditions, Historical
Background section). At present 102 6™ level watersheds are rated as in proper functioning condition with
18 rated as in fair condition. None are rated in poor condition.

Potential Future Conditions (40 years)

The primary driver for future potential watershed condition is climate change. Potential stressors include
the consequences of altered precipitation, snow storage time and increasing temperatures as well as
increased riparian and recreational area use, increased water demand associated with increasing
populations, agricultural/irrigative use and industry, grazing and natural disturbances.

Ecological systems and associated communities fluctuate over time. With changes in environmental
conditions they may shift over into a different ecosystem with differing associated communities. Expected
environmental changes include the following: temperatures are expected to continue to rise. Projections
for annual precipitation in mountain areas are highly variable with no clear trend in terms of change.
However, changes are expected in frequency, intensity timing and type of precipitation. For the past 50
years there have been trends towards earlier snow melt runoff, reduced water yield, lower summer flows
and increased or altered flood risk. These changes can be expected to modify aquatic habitat type and
extent, alter vegetation community types and accelerate evapotranspiration, reducing available flow
volume and drying out soils faster. Alteration of fire regimes, including wildfire, will alter vegetation
communities. As soils dry and water availability is reduced riparian, wetland, alpine and sub alpine
communities will especially be affected as they are water-dependent. Increased demands due to growing
populations, industry and agriculture will add further stress (Wenger et al 2010, Cummins 2016, Poff et al
2002, EPA and U.S Geological Survey 2015). Theinter-c onnect edness of t hese
over-emphasized, and changes in one element can act synergistically with others, compounding
magnitude and severity of effects (Poff et al 2002). Table 7, Appendix B displays the inter-relationships
among the factors determining watershed health.

Future Adaptations for Watershed Condition

Areas of potential decline for watershed condition include water quality (including stream temperature),
water quantity, riparian ecosystems, bank stability, species richness, diversity and extent, ground cover
percentages, soil integrity which directly tie to erosion and sedimentation, habitat fragmentation,
connectivity and landslides (Cummins 2016, Poff et al 2002, E.P.A and U.S. Geological Survey 2015).
Watershed condition is reflective on multiple factors and their inter-relationships as stated above. Hence
the potential for decline severity will most likely reflect the magnitude and severity of changes in
precipitation, snow storage time, SWE, temperature and their subsequent impacts to water quantity,
water quality and soil condition. These factors form the basis for supporting riparian vegetation, forest
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health, vegetative cover etc. However, with changes in temperature, precipitation, flow regime (including
discharge, peak flow timing and volume) watershed condition will have to adapt to increasing fire,
sediment loads, early snowmelt runoff, lower flow/warmer water systems, and changes to wetland and
riparian systems.

Adaptations in land management will need to focus on both the programmatic and project level.
Reduction of greenhouse gas emissions can be accomplished at all scales. Water resource management,
current and future, large and small scale, will need to be a priority to ensure ecosystem sustainability and
resiliency. By doing this watersheds will have a better opportunity to provide the needed resources for
public use. Changing water use practices to more efficient methods and updating and improving
infrastructure planning, so that the most efficient options for using water are incorporated, will be
important. Developing strong work relationships with partners and other agencies, involving watershed
condition, water quantity and quality would provide opportunities for prevention, mitigation and
conservation, as well as for coordinating demands and needs. Use of incorporating watershed
maintenance and restoration opportunities into large and small scale projects would provide opportunities
to enhance watershed condition.

Data Gaps

1 Stream temperature data from
http://www.fs.fed.us/rm/boise/AWAE/projects/NorWeST/StreamTemperatureDataSummaries.sht
ml.

1 Generate national forest contributions to stream flow data be updated to include 5" level
watersheds, and 6t if possible. It is hard to use and incorporate this information when done at the
4t level watershed.

1 Twenty-four watersheds that intersect the forest do not have watershed condition class ratings for
forest-administered lands. Sixteen of these 6™ level watersheds have 1,000 or less of their acres
within the Forestds boundary. T h@hglen Qveelt, Pags heds ar e:
Tanks Craw-Comb Wash, Headwaters Fish Creek, Lower Rock Canyon Creek, Black Steer
Canyon-Dark Canyon, Desert Lake Wash, Sewemup Mesa-Dolores River, Cottonwood Canyon-
Dolores River, Axhandle Canyon, Maple Canyon-San Pitch River, Serviceberry Creek, Onion
Creek, Negro Bill Canyon-Colorado River, Jennys Canyon-Recapture Creek, Outlet Twelvemile
Creek and Willow Creek Reservoir-Willow Creek. It should be determined, and documented, if
ratings were not generated as so little of the watersheds areas were within forest boundaries or if
these watersheds were simply overlooked and ratings need to be generated. Six of the
watersheds lacking a WCC rating for forest-administered lands had acreages greater than 1,000
acres. These 6 level watersheds are: Skumpah Creek-Salina Creek, Middle Soldier Creek,
Lower Soldier Creek, and Lower Thistle Creek, Footes Canyon-Salt Creek and Hop Creek. Hop
Creek watershed has over 11, 000 Itshoulddedetarimibed,i n t he Fo
and documented, if ratings were not generated as so little of the watersheds areas were within
forest boundaries or if these watersheds were simply overlooked and ratings need to be
generated.

1 Obtain data and information needed to develop watershed condition class ratings for private land
which would enable calculation of a composite WCC rating for forest-related 6t level watersheds,
as required by Potyondy and Geier (2011). This would allow a much more accurate assessment
of watershed health.

T I't appears that there is a difference in 6lames and
level watershed layer and what is used in the watershed condition classification spreadsheets.
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For example there is no Upper OHddvel vaatesredlayaraither s he d

a number of 160300040302 but there is with a number of 160300040304. Number/name issues
were also noted for Cedar Creek and Pigeon Creek watersheds as well as the watershed
140300020901.

Proper Functioning Condition data is absent for the North Zone of the Forest. PFC is an important
tool for relatively quick assessment of existing riparian and channel conditions and what problems
may be contributing to degraded conditions. It is also an important tool for documenting where
conditions are healthy, which is just as important to know.

There are no drinking water protection zones defined on the Moab District and only a very small
area, designated on the Monticello District. This appears to be a data gap. Further definition of
protection zones may be needed on the Monticello District.

Clarification of actual reservoirse for drinking water/municipal use is needed.

Presence or absence of sole source aquifers in the North Zone of the Forest needs to be
confirmed.
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AppendiSxmMmary -@abksRelheivedt 5
Wat er sheds and Land Type AssocC.i

Table 6 Crosswalk Summary between LTA Group Code and 5™ Level Watershed

5th | evel Watershed LTA Group Code LTA Group Acres

Beaver Creek-

31

8 LSM_LTAG2 LSM Mid-Slopes and passes 913.0
Delores River
LSM_LTAG3 LSM Peaks 1259.4
LSMB LTAG? LSMB !_ower Sandstone And 3914.7
- Till Covered Mesas
LSMB LTAG5 LSMB Eastern Moraines And 11432
- Slopes
LSMB Eastern Ponderosa
LSMB_LTAG6 Pine Covered Mesas 6089.2
LSMB_LTAGS8 LSMB Rocky Canyons 2267.7
LSMB LTAGO LSMB Escarpments And 3339.8
- Rocky Slopes
Chicken Creek SP_LTAG1 SP Western Front Lower 9011.0
Slopes
SP_LTAG2 SP Western Front Mountains 11417.3
SP_LTAG3 SP Conglomerate Cliffs 8847.9
SP_LTAG4 SP Central Plateau 17168.0
Comb Wash-San MC_LTAG1 MC Lower Mesas 1341.2
Juan River -
MC_LTAG2 MC Mid Elevation Mesas 1459.1
MC_LTAG3 MC Higher Elevation Mesas 10958.2
MC_LTAG4 MC Canyon Slopes 5562.3
Cottonwood Creek WP_LTAG10 WP Eastern Mountains Upper 5776.4
Canyon Slopes
WP LTAG11 WP Eastern Mountains Lower 277815
- Canyon Slopes
WP_LTAG12 WP Rocky Canyons 29115
WP_LTAG13 WP Northern Slope 10150.1
WP LTAG2 WP Western Mpuntalns And 34458.1
- Basins
WP LTAG4 WP Western Mountain 13715.0
- Plateau Top
WP LTAGS WP Western_ Mountain Mid- 7719.9
- Mountain Benches
WP LTAG6 WP Western Mountain Se 9406.2
- Lower Slopes
WP_LTAG7 WP Southern Tablelands 11099.4
WP_LTAGS WP Northern Fault Valleys 8213.9
WP_LTAG9 WP Southern Fault Valleys 16621.9
Cottonwood Wash A_LTAG1 Igneous Mountains 28525



5t |evel Watershed LTA Group Code LTA Group Acres
A LTAG3 Alluvial Fans and Plans 5396.3

A_LTAG4 Landslide Terrain 390.6
MC_LTAG1 MC Lower Mesas 25351.6
MC_LTAG2 Mc Mid-Elevation Mesas 15456.0
MC_LTAGS MC Higher Elevation Mesas 24351.5
MC_LTAG4 MC Canyon Slopes 10191.6
MC_LTAGS5 MC Canyon Bottomlands 2105.8
Coyote Wash LSMB_LTAG2 LSMBT!_ower Sandstone And 2137.8

ill Covered Mesas
LSMB_LTAG4 LSMB Southern Alluvial Fans 1317.5
LSMB_LTAG6 LSMB Eastern Ponderosa 13314
Pine Covered Mesas

Dark Canyon MC_LTAG1 MC Lower Mesas 10.9
MC_LTAG2 MC Mid Elevation Mesas 12436.9
MC_LTAGS MC Higher Elevation Mesas 30845.1
MC_LTAG4 MC Canyon Slopes 46255.0

MC_LTAGS5 MC Canyon Bottomlands 2997.1

Desert Sleep WP_LTAG13 WP Eastern Escarpment 10.7
Mgﬁ:/e“zﬁr?qug?éek A_LTAG3 Alluvial Fans and Plans 1490.3
East Canyon-Hatch A_LTAG3 Alluvial Fans and Plans 5614.8

Wash -
Ferron Creek WP_LTAG12 WP Rocky Canyons 3972.7
WP_LTAG13 WP Northern Slope 6792.0
WP_LTAG2 WP Western Mountains And 17792.5
Basins
WP_LTAG4 WP Western Mountain 7970.5
Plateau Top
WP_LTAG5 WP Western Mountain Mid- 21330.5
Mountain Benches
WP_LTAG6 WP Western Mountain Se 17513.0
Lower Slopes

WP_LTAG7 WP Southern Tablelands 6267.0
WP_LTAGY WP Southern Fault Valleys 16105.4

Gordon Creek WP_LTAG10 WP Eas(t:eégyl\c/)lr?usr}g;igz Upper 176.2

WP_LTAG11 WP Eastern Mountains Lower 376.5

Canyon Slopes

WP_LTAG13 WP Northern Slope 11524.1

Grand Gulch MC_LTAG2 MC Mid Elevation Mesas 457.5
MC_LTAG3 MC Higher Elevation Mesas 3227.9

Gypsum Canyon MC_LTAG1 MC Lower Mesas 2519.6
MC_LTAG2 MC Mid Elevation Mesas 3421.9

MC_LTAG3 MC Higher Elevation Mesas 5007.1
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5t |evel Watershed LTA Group Code LTA Group Acres
MC_LTAG4 MC Canyon Slopes 3116.4
MC_LTAGS5 MC Canyon Bottomlands 133.2
Harts Draw A_LTAG1 Igneous Mountains 910.7
A_LTAG3 Alluvial Fans and Plans 3571.7
A _LTAG4 Landslide Terrain 81.5
A_LTAGS Shay Mountain colluvial 1901.1
Slopes and Fans
Hatch Wash-Kane LSM_LTAG1 LSM Lower Slope Alluvial 3697.5
Springs Creek Fans and Moraines
LSM_LTAG2 LSM Mid-Slopes and Passes 1438.1
LSM_LTAG3 LSM Peaks 246.1
LSMB_LTAG1 MC Lower Mesas 378.2
LSMB_LTAG10 LSMB Southern Graben 177.3
Valleys
LSMB_LTAG2 LSMB Lower Sandstone And 1764.2
Till Covered Mesas
LSMB_LTAGS3 LSMB Dissected Mesas 1534.9
LSMB_LTAG4 LSMB Southern Alluvial Fans 9746.9
Headwaters Muddy WP_LTAG12 WP Rocky Canyons 5234.2
Creek
WP_LTAG13 WP Northern Slope 6689.0
WP_LTAG2 WP Western Mountains And 9590.7
Basins
WP_LTAG4 WP Western Mountain 2375.7
Plateau Top
WP_LTAG5 WP Western Mountain Mid- 11202.7
Mountain Benches
WP_LTAG6 WP Western Mountain Se 19064 .4
Lower Slopes
WP_LTAG7 WP Southern Tablelands 13150.2
WP_LTAGY WP Southern Fault Valleys 5427.3
Huntington Creek WP_LTAG10 WP Eastern Mountains Upper 39598.9
Canyon Slopes
WP_LTAG11 WP Eastern Mountains Lower 46777.1
Canyon Slopes
WP_LTAG13 WP Northern Slope 14468.5
WP_LTAG2 WP Western Mountains And 14199.8
Basins
WP_LTAGS WP Northern Fault Valleys 11748.9
Indian Creek A _LTAG1 Igneous Mountains 11708.9
A_LTAG2 Shay Mountain 8368.9
A_LTAG3 Alluvial Fans and Plans 2136.9
A LTAG4 Landslide Terrain 2512.1
A_LTAG5 Shay Mountain colluvial 9733.3

Slopes and Fans
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5t |evel Watershed LTA Group Code LTA Group Acres
MC_LTAG1 MC Lower Mesas 4283.8
MC_LTAG2 MC Mid Elevation Mesas 10495.4
MC_LTAG3 MC Higher Elevation Mesas 22844.7
MC_LTAG4 MC Canyon Slopes 3362.5
MC_LTAG5 MC Canyon Bottomlands 459.7
OFF_FOREST 436.4
Ivie Creek WP_LTAG12 WP Rocky Canyons 2452.7
WP_LTAG13 WP Northern Slope 842.6
WP_LTAG2 WP Western Mountains And 368.5
Basins
WP_LTAG4 WP Western Mountain 1445
Plateau Top
WP_LTAG5 WP Western Mountain Mid- 670.8
Mountain Benches
WP_LTAG6 WP Western Mountain Se 2009.0
Lower Slopes
WP_LTAG7 WP Southern Tablelands 3926.4
WP_LTAG9 WP Southern Fault Valleys 0.3
John Brown Creek- LSMB_LTAG2 LSMB Lower Sandstone And 831.5
Lower Dolores Till Covered Mesas
River
LSMB_LTAG6 LSMB Eastern Ponderosa 2507.5
Pine Covered Mesas
LSMB_LTAG7 LSMB Collapsed Salt 4367.6
Anticlines
LSMB_LTAGS8 LSMB Rocky Canyons 5.3
La Sal Creek LSM_LTAG1 LSM Lower Slope /_-\Iluwal 24954
Fans and Moraines
LSM_LTAG2 LSM Mid-Slopes and Passes 2775.8
LSM_LTAG3 LSM Peaks 1244.3
LSMB_LTAG10 LSMB Southern Graben 296.2
Valleys
LSMB_LTAG2 LSMB Lower Sandstone And 3964.6
Till Covered Mesas
LSMB_LTAG4 LSMB Southern Alluvial Fans 3900.0
LSMB_LTAG5 MC Canyon Bottomlands 3628.9
LSMB_LTAG6 LSMB Eastern Ponderosa 9342.2
Pine Covered Mesas
LSMB_LTAGS8 LSMB Rocky Canyons 2794.4
Lower S_an Pitch WP LTAG1 WP Western Front Lower 10513.8
River - Canyon Slopes
WP LTAG2 WP Western Mpuntalns And 17571.9
- Basins
WP_LTAG3 WP Western Front Flat Iron 9496.5
Ridges
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5t |evel Watershed LTA Group Code LTA Group Acres

WP_LTAG4 WP Western Mountain 4533.5
Plateau Top
Middle San Pitch SP_LTAG4 SP Western Front Lower 2007.1
River Slopes
SP_LTAG6 SP Eastern Front Benches 2027.6
and Cliffs
MC_LTAG1 MC Lower Mesas 4119.6
MC_LTAG2 MC Mid Elevation Mesas 21941.2
MC_LTAG3 MC Higher Elevation Mesas 11543.6
MC_LTAG4 MC Canyon Slopes 3215.7
) LSM_LTAG1 LSM Lower Slope Alluvial 5274.4
Mill Creek .
Fans and Moraines
LSM_LTAG2 LSM Mid-Slopes and Passes 9745.2
LSM_LTAG3 LSM Peaks 2710.3
LSMB_LTAG1 LSM Lower Slope Alluvial 4103.9
Fans and Moraines
LSMB_LTAG10 LSMB Southern Graben 917.6
Valleys
LSMB_LTAG2 LSMB Lower Sandstone And 9586.6
Till Covered Mesas
LSMB_LTAG3 LSMB Dissected Mesas 7703.3
LSMB_LTAG4 LSMB Southern Alluvial Fans 165.9
LSMB_LTAGS LSMB Rocky Canyons 607.8
LSMB_LTAG9 LSMB Escarpments And 8.5
Rocky Slopes
Miller Creek WP_LTAG10 WP Eastern Mountains Upper 1537.8
Canyon Slopes
WP_LTAG13 WP Eastern Escarpment 6784.0
WP_LTAG13 WP Eastern Escarpment
North Salt Wash 1771.0
Placer Creek- LSM_LTAG1 LSM Lower Slope Alluvial 3620.5
Colorado River Fans and Moraines
LSM_LTAG2 LSM Mid-Slopes and Passes 4688.1
LSM_LTAG3 LSM Peaks 796.5
LSMB_LTAG1 LSM Lower Slope Alluvial 76.2
Fans and Moraines
LSMB_LTAG10 LSMB Southern Graben 1142.7
Valleys
LSMB_LTAG2 LSMB Lower Sandstone And 3109.9
Till Covered Mesas
LSMB_LTAG3 LSMB Dissected Mesas 721.3
LSMB_LTAG5 MC Canyon Bottomlands 2408.7
LSMB_LTAG6 LSMB Eastern Ponderosa 2790.8
Pine Covered Mesas
LSMB_LTAG9 LSMB Escarpments and 2429.5
Rocky Slopes
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5t |evel Watershed LTA Group Code LTA Group Acres
Recapture Creek A_LTAG1 Igneous Mountains 6199.2
A _LTAG3 Shay Mountain 17969.0
A _LTAG4 Landslide Terrain 902.2
Roc Creek LSM_LTAG1 LSM Lower Slope Alluwal 211
Fans and Moraines
LSM_LTAG2 LSM Mid-Slopes and Passes 39245
LSM_LTAG3 LSM Peaks 2643.2
LSMB_LTAG2 LSMB Lower Sandstone And 1553.6
Till Covered Mesas
LSMB_LTAG5 MC Canyon Bottomlands 18.6
LSMB_LTAG6 LSMB Eastern Ponderosa 4601.9
Pine Covered Mesas
LSMB_LTAG7 LSMB Collapsed Salt 0.7
Anticlines
LSMB_LTAGS LSMB Rocky Canyons 7405.4
Salina Creek WP_LTAG2 WP Western M_ountalns And 2792.7
Basins
WP_LTAG4 WP Western Mountain 1610.6
Plateau Top
WP_LTAG5 WP Western Mountain Mid- 0.9
Mountain Benches
WP_LTAG6 WP Western Mountain Se 0.1
Lower Slopes
Salt Creek MC_LTAG1 MC Lower Mesas 657.8
MC_LTAG2 MC Mid Elevation Mesas 436.3
MC_LTAG3 MC Higher Elevation Mesas 13955
MC_LTAG4 MC Canyon Slopes 236.1
) . WP_LTAG10 WP Eastern Mountains Upper 23435.0
Scofield Reservoir
Canyon Slopes
WP_LTAG11 WP Eastern Mountains Lower 4086.8
Canyon Slopes
WP_LTAG2 WP Western Mountains And 19213.9
Basins
WP_LTAG4 WP Western Mountain 1093.6
Plateau Top
WP_LTAGS WP Northern Fault Valleys 8625.4
Silver Creek OFF_FOREST 2.8
SP_LTAG3 SP Conglomerate Cliffs 31.0
SP_LTAG4 SP Central Plateau 3427.2
SP_LTAG5 SP Eastern Northern 7715.5
Canyons
SP_LTAG6 SP Eastern Front Benches 867.4
and Cliffs
Soldier Creek WP_LTAG10 WP Eastern Mountains Upper 4488.5
Canyon Slopes
WP_LTAG14 WP Northern Slope 17968.1
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5t |evel Watershed LTA Group Code LTA Group Acres
WP_LTAG15 WP Thistle Highlands 6854.6
Western Slopes
WP_LTAG16 WP Thistle Highlands North 15324 .4
Eastern Slopes
WP_LTAG2 WP Western Mountains And 15520.0
Basins
WP_LTAG4 WP Western Mountain 1031.7
Plateau Top
WP_LTAGS8 WP Northern Fault Valleys 699.7
. WP_LTAGL1 WP Western Front Lower 134.9
Thistle Creek
Canyon Slopes
WP_LTAG15 WP Thistle Highlands 22148.3
Western Slopes
WP_LTAG16 WP Thistle Highlands North 1271.8
Eastern Slopes
WP_LTAG2 WP Western Mountains And 5113.3
Basins
WP_LTAG4 WP Western Mountain 9.7
Plateau Top
Twelvemile Creek WP_LTAGL1 WP Western Front Lower 11851.2
Canyon Slopes
WP_LTAG2 WP Western Mountains And 17580.4
Basins
WP_LTAG3 WP Western Front Flat Iron 10884.4
Ridges
WP_LTAG4 WP Western Mountain 3130.5
Plateau Top
. WP_LTAG1 WP Western Front Lower 2789.1
Upper San Pitch
Canyon Slopes
WP_LTAG15 WP Thistle Highlands 7.0
Western Slopes
WP_LTAG2 WP Western Mountains And 32550.7
Basins
WP_LTAG4 WP Western Mountain 3065.1
Plateau Top
WP_LTAGS WP Northern Fault Valleys 79.8
Vega Creek- A_LTAG1 Igneous Mountains 7885.6
Montezuma Creek
A_LTAG3 Shay Mountain 18374.2
A_LTAG4 Landslide Terrain 1745.4
A_LTAGS Shay Mountain Colluvial 6.1
Slopes and Fans
MC_LTAG5 MC Canyon Bottomlands 134.5
West Creek SP_LTAG1 SP Western Front Lower 629.2
Slopes
SP_LTAG2 SP Western Front Mountains 738.2
SP_LTAG3 SP Conglomerate Cliffs 8151.1
SP_LTAG4 SP Central Plateau 1208.9
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5t |evel Watershed LTA Group Code LTA Group Acres

SP_LTAGS5 SP North Eastern Canyons 3088.7
West Paradox LSMB_LTAG2 LSMB Lower Sandstone And 1553.6
Creek-Dolores Till Covered Mesas
River
LSMB_LTAG6 LSMB Eastern Ponderosa 7010.5
Pine Covered Mesas

LSMB_LTAG8 LSMB Rocky Canyons 10.5

LSMB_LTAG9 LSMB Escarpments and 2275.1
Rocky Slopes

White Canyon MC_LTAG1 MC Lower Mesas 585.5
MC_LTAG2 MC Mid Elevation Mesas 912.6
MC_LTAGS3 MC Higher Elevation Mesas 4159.0
MC_LTAG4 MC Canyon Slopes 1112.7

Willow Creek-Sevier WP_LTAG1 WP Western Front Lower 1.2

River Canyon Slopes
WP_LTAG2 WP Western Mountains And 0.2
Basins
WP_LTAG3 WP Western Front Flat Iron 4.4
Ridges
WP_LTAG4 WP Western Mountain 14.8
Plateau Top

Appendi x B: Wat erGlhaesds i Goincdaittiioon
Mo d e |

Watershed condition in Potyondy and Geier 2011 is determined by using a model that uses a core set of
twelve watershed condition indicators grouped into four categories: aquatic physical, aquatic biological,
terrestrial physical and terrestrial biological. This information is summarized in Table 7. For a detailed
understanding of the process and ratings refer to Potyondy and Geier 2011 which can be found in the
project file. A summary of the rating process follows Table 7 and is taken directly from Potyondy and
Geier.

Table 7 Summary of Process Categories, Indicators and Attributes Related to Watershed
Condition Class
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Process Category

Indicator

Attribute

Aquatic Physical

Aquatic Biological

Terrestrial Physical

Terrestrial Biological

Water Quality

Water Quantity

Aquatic Habitat

Aguatic Biota

Riparian Vegetation

Roads and Trails

Soils

Fire Regime

Forest Cover

Rangeland Vegetation

Terrestrial Invasive
Species

Forest Health

Impaired Waters

Water Quality
Problems

Flow
Characteristics

Habitat
Fragmentation

Large Woody
Debris

Channel Shape and
Function

Life Form Presence
Native Species

Exotic and/or
Aguatic Invasive
Species

Vegetation
Condition

Open Road Density

Road and Trail
Maintenance

Proximity To Water
Mass Wasting
Soil Productivity
Soil Erosion
Soil Contamination
Fire Regime
Condition

Forest Cover
Condition

Rangeland
Vegetation
Condition

Terrestrial Invasive
Species Condition

Insects and
Disease

Ozone

indicator

attri

bute receives a Frfattiongde sTchrei prtaotri nogf:

attribute for the entire 6th-level watershed being classified. In the absence of established numeric criteria
for most of the attributes, the boundaries between the attribute condition ratings were assigned by
resource specialists working on the Watershed Condition Advisory Team using professional judgment
guided by the conceptual condition descriptions below.

Condition Rating 1 is synonymous with AGOODO condition,
watershed with high geomorphic, hydrologic, and biotic integrity relative to natural potential condition. The
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rating suggests that the watershed is functioning properly with respect to that attribute. Condition Rating 2

is synonymous with AFAI RO condition. I't is the expect e
geomorphic, hydrologic, and biotic integrity relative to natural potential condition. The rating suggests that

the watershed is functioning at risk with respect to that attribute. Condition Rating 3 is synonymous with

APOORO condition. It is the expectgednorphicdhydcolgicoand val ue i |
biotic integrity relative to natural potential condition. The rating suggests that the watershed is impaired or

functioning at unacceptable risk with respect to that attribute.

The complete classification process for each watershed is described below:

1. For each 6th-level HUC watershed, all attributes for each of the 12 indicators are scored by the forest
ID team as 1 (Goodd Functioning Properly ), 2 (Faird Functioning at Risk), or 3 (Poord Impaired
Function) using written criteria and rule sets and the best available data and professional judgment.

2. The attribute scores for each indicator are summed and averaged to produce an indicator score. The
indicator scores within each ecosystem process category are then averaged to arrive at a process
category score.

3. The indicator scores within each ecosystem process category are then averaged to arrive at a process
category score.

4. The overall watershed condition score is computed as a weighted 3 average of the four process
category scores.

5. The watershed condition scores are tracked to one decimal point and reported as Watershed Condition
Classes 1, 2, or 3. Class 1 = scores of 1.0 to 1.6, Class 2 = scores from 1.7 to 2.2, and Class 3 = scores
from 2.3 to 3.0.

6. A separate scoring process is conducted for Forest Service and non-Forest Service lands within the
watershed. We will report results for Forest Service and non-Forest Service lands and a watershed
composite overall watershed condition score (area weighted average of Forest Service and non-Forest
Service lands).
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AppendWxt €r shed

Watershed ratings are available for Forest Service-administered lands only in Table 8. To help discern

the current state of Forest-administered lands a 51 percent benchmark of ownership was selected. Class
1 watersheds with 51 percent or greater of the land administered by the Manti La Sal National Forest are
highlighted in green. Class 2 watersheds with 51 percent or greater of the land administered by the Manti

Condi

t

on

La Sal National Forest are highlighted in orange. Watersheds missing any WCC information are

highlighted in yellow.

Table 8 Summary of Watershed Condition Class Ratings

Sect

FS Lands Watershed

5th Level Watershed 6" Level Watershed Condition Class Rating Percent FS
Beaver Creek-Dolores River | Fisher Creek 1 88
Headwaters Beaver Creek 1 22
Outlet Beaver Creek 1 5
Chicken Creek Deep Creek 2 49
Lampson Canyon-Chicken
Creek
Little Salt Creek 15
Pigeon Creek 2 50
ngking Aspen Creek- 5 5
Chicken Creek
Comb Wash-SanJuan River | Arch Canyon 1 80
Dog Tanks Draw-Comb Wash
Headwaters Fish Creek
Mule Canyon 1 48
Cottonwood Creek Grimes Wash 1 17
Indian Creek 1 24
Lower Cottonwood Creek 1 23
Lower Rock Canyon Creek
Lowry Water 2 25
Seely Creek 1 89
Straight Canyon 1 40
Upper Cottonwood Creek 1 88
Upper Rock Canyon Creek 1 27
Cottonwood Wash Allen Canyon 1 78
Brashy Basin Wash 1 94
Cottonwood Creek 2 38
Dry Wash 2 82
Hammond Canyon 1 29
Whiskers Draw-Cottonwood
Wash L 33
Coyote Wash East Coyote Wash 1 10
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5th Level Watershed

6t Level Watershed

FS Lands Watershed
Condition Class Rating

Percent FS

Dark Canyon

Black Steer Canyon-Dark
Canyon

Trail Canyon-Dark Canyon 5
Woodenshoe Canyon 17
Desert Seep Wash Desert Lake Wash
Devil Canyon-Montezuma Devil Canyon 1 27

Creek

East Canyon-Hatch Wash

Ferron Creek

Gordon Creek

Mud Water Canyon

46

South Fork Gordon Creek

Grand Gulch

Gypsum Canyon

Lower Beef Basin Wash

92

1

45

Upper Beef Basin Wash

Harts Draw

Hatch Wash-Kane Springs
Creek

Muleshoe Canyon

10

27

West Coyote Creek

Headwaters Muddy Creek

Wash Rock Canyon-Muddy 2
Creek

Huntington Creek

Left Fork Huntington Creek

Wilberg Wash

Indian Creek

Headwaters Indian Creek

42
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5th Level Watershed

6t Level Watershed

Ivie Creek

North Fork Quitchupah Creek

FS Lands Watershed
Condition Class Rating

Percent FS

John Brown Creek-Lower
Dolores River

Cottonwood Canyon-Dolores
River

John Brown Creek

Sewemup Mesa-Dolores

River
La Sal Creek Deer Creek-La Sal Creek 34
Hop Creek
Lion Canyon-La Sal Creek 18

Lower San Pitch River

Gunnison Reservoir-San
Pitch River

Sixmile Creek

Middle San Pitch River

Axhandle Canyon

River

Ephraim Creek 32
Maple Canyon-San Pitch
River
Petes Canyon-San Pitch 2

Pigeon Creek

Upper Oak Creek
North Fork Mill Creek
Upper Pack Creek 6
Miller Creek Clawson Spring-Miller Creek 49

Serviceberry Creek

North Salt Wash

Horn Silver Gulch

Placer Creek-Colorado
River

Negro Bill Canyon-Colorado
River
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5th Level Watershed

6t Level Watershed

FS Lands Watershed
Condition Class Rating

Percent FS

Onion Creek

Professor Creek 1 20
Recapture Creek Bulldog Canyon-Recapture
1 50
Creek
Jennys Canyon-Recapture
Creek
Johnson Creek 2 35
Roc Creek Geyser Creek 1 23
Outlet Roc Creek 1 47
Taylor Creek 1 19
Salina Creek Skumpah Creek-Salina Creek
Salt Creek Upper Salt Creek 1 6

Scofield Reservoir

Mud Creek

20

Pontown Creek-Fish Creek

Silver Creek

29

Soldier Creek Lake Fork 1 29
Lower Soldier Creek
Middle Soldier Creek
Mill Fork 1 6
Starvation Creek 46
Upper Soldier Creek 1 24
Thistle Creek Lower Thistle Creek
Middle Thistle Creek 1 34

Clear Creek-Twelvemile

Twelvemile Creek 2 50
Creek
Headwaters Twelvemile
Creek 1 16

Outlet Twelvemile Creek

South Fork

Upper San Pitch River




FS Lands Watershed

th
5th Level Watershed 6" Level Watershed Condition Class Rating Percent FS
Oak Creek-San Pitch River 1 14
Pleasant Creek 1 11

Vega Creek-Montezuma
Creek

North Creek-Montezuma

!

27

Creek
Verdure Creek 1 22
West Creek Footes Canyon-Salt Creek
West Paradox Creek- Outlet West Paradox Creek 1 10
Dolores River
Willow Basin Creek 2 15

White Canyon

Willow Creek-Sevier River

Willow Creek Reservoir-
Willow Creek

Table 9 summarizes PFC data for the South Zone.
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Table 9 Summary of Proper Functioning Condition Data, South Zone Manti La Sal NF

5th Level Watershed 6th Level Watershed Comment Trend
Comb Wash-San Juan River Arch Canyon PROPER NOT NOTED
FUNCTIONING
CONDITION
Cottonwood Wash Allen Canyon FUNCTIONAL AT RISK NOT APPARENT
Cottonwood Wash Allen Canyon PROPER NOT NOTED
FUNCTIONING
CONDITION
Cottonwood Wash Allen Canyon PROPER NOT NOTED
FUNCTIONING
CONDITION
Cottonwood Wash Allen Canyon PROPER NOT NOTED
FUNCTIONING
CONDITION
Cottonwood Wash Cottonwood Creek PROPER NOT NOTED
FUNCTIONING
CONDITION
Cottonwood Wash Cottonwood Creek PROPER NOT NOTED
FUNCTIONING
CONDITION
Cottonwood Wash Cottonwood Creek PROPER NOT NOTED
FUNCTIONING
CONDITION
Cottonwood Wash Dry Wash NOT NOTED
Cottonwood Wash Dry Wash FUNCTIONAL AT RISK NOT APPARENT
Cottonwood Wash Dry Wash PROPER NOT NOTED
FUNCTIONING
CONDITION
Cottonwood Wash Hammond Canyon NON-RIPARIAN SMALL | NOT NOTED
SPRING THAT
Cottonwood Wash Hammond Canyon PROPER NOT NOTED
FUNCTIONING
CONDITION
Cottonwood Wash Hammond Canyon PROPER NOT NOTED
FUNCTIONING
CONDITION
Dark Canyon Horse Pasture Canyon-Dark PROPER NOT NOTED
Canyon FUNCTIONING
CONDITION
Dark Canyon Horse Pasture Canyon-Dark PROPER NOT APPARENT
Canyon FUNCTIONING
CONDITION
Dark Canyon Peavine Canyon FUNCTIONAL AT RISK UPWARD
Dark Canyon Peavine Canyon PROPER NOT NOTED
FUNCTIONING
CONDITION
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5th Level Watershed 6th Level Watershed Comment Trend
Dark Canyon Poison Canyon PROPER NOT NOTED
FUNCTIONING
CONDITION
Indian Creek Upper North Cottonwood PROPER NOT NOTED
Creek FUNCTIONING
CONDITION
Indian Creek Upper North Cottonwood PROPER NOT NOTED
Creek FUNCTIONING
CONDITION
La Sal Creek Deer Creek-La Sal Creek FUNCTIONAL AT RISK NOT NOTED
La Sal Creek Deer Creek-La Sal Creek FUNCTIONAL AT RISK NOT NOTED
La Sal Creek Deer Creek-La Sal Creek FUNCTIONAL AT RISK NOT NOTED
La Sal Creek Deer Creek-La Sal Creek FUNCTIONAL AT RISK DOWNWARD
La Sal Creek Deer Creek-La Sal Creek FUNCTIONAL AT RISK NOT APPARENT
La Sal Creek Deer Creek-La Sal Creek FUNCTIONAL AT RISK NOT APPARENT
La Sal Creek Deer Creek-La Sal Creek FUNCTIONAL AT RISK NOT APPARENT
La Sal Creek Deer Creek-La Sal Creek PROPER NOT NOTED
FUNCTIONING
CONDITION
La Sal Creek Deer Creek-La Sal Creek PROPER NOT NOTED
FUNCTIONING
CONDITION
La Sal Creek Deer Creek-La Sal Creek PROPER NOT NOTED
FUNCTIONING
CONDITION
La Sal Creek Hop Creek PROPER NOT NOTED
FUNCTIONING
CONDITION
Mill Creek Horse Creek-Mill Creek FUNCTIONAL AT RISK NOT NOTED
Mill Creek Horse Creek-Mill Creek NOT RATED NOT NOTED
Mill Creek Horse Creek-Mill Creek PROPER NOT NOTED
FUNCTIONING
CONDITION
Mill Creek Horse Creek-Mill Creek PROPER NOT NOTED
FUNCTIONING
CONDITION
Mill Creek Horse Creek-Mill Creek PROPER NOT NOTED
FUNCTIONING
CONDITION
Mill Creek Horse Creek-Mill Creek PROPER NOT NOTED
FUNCTIONING
CONDITION
Mill Creek Upper Pack Creek FUNCTIONAL AT RISK NOT APPARENT
Mill Creek Upper Pack Creek PROPER NOT NOTED
FUNCTIONING
CONDITION
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5th Level Watershed 6th Level Watershed Comment Trend
Mill Creek Upper Pack Creek PROPER NOT APPARENT
FUNCTIONING
CONDITION
Mill Creek Upper Pack Creek PROPER NOT APPARENT
FUNCTIONING
CONDITION
Roc Creek Geyser Creek PROPER NOT NOTED
FUNCTIONING
CONDITION
Roc Creek Outlet Roc Creek FUNCTIONAL AT RISK NOT NOTED
Roc Creek Outlet Roc Creek FUNCTIONAL AT RISK DUPLICATE
PARADOX
Roc Creek Outlet Roc Creek NOT RATED DUPLICATE
DEVELOPED PARADOX
LIVESTOCK
Roc Creek Outlet Roc Creek NOT RATED: NOT NOTED
DEVELOPED
LIFESTOCK
Roc Creek Outlet Roc Creek PROPER NOT NOTED
FUNCTIONING
CONDITION
Roc Creek Outlet Roc Creek PROPER NOT NOTED
FUNCTIONING
CONDITION
Roc Creek Outlet Roc Creek PROPER DUPLICATE
FUNCTIONING PARADOX
CONDITION
Roc Creek Outlet Roc Creek PROPER DUPLICATE
FUNCTIONING PARADOX
CONDITION
Roc Creek Outlet Roc Creek PROPER DUPLICATE
FUNCTIONING PARADOX
CONDITION
Roc Creek Outlet Roc Creek PROPER UPWARD
FUNCTIONING
CONDITION
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Table 10 summarizes Forest 5t level watersheds with stream drainages containing a category 5 or 4A, 5
rating. Summary based on the dominant acres by rating which are present in the 5t level watershed.

Table 10 Summary of 303d Streams by Category and 5" Level Watershed

5th Level
Watershed Category 5 Rated Category 4A Category 4A, 5
Name
Beaver Crgek- Yes No No
Dolores River
Comb Wash-San No No
- Yes
Juan River
Cottonwood No No
Yes
Creek
Devil Canyon-
Montezuma Yes No No
Creek
East Canyon- Yes No No
Hatch Wash
Gordon Creek Yes No No
Harts Draw Yes No No
Hatch Wash- No No
Kane Springs Yes
Creek
Headwaters Yes No No
Muddy Creek
Huntington Creek Yes No No
Indian Creek Yes No No
Lower _San Pitch Yes No Yes
River
Middle San Pitch No No Yes
River
Mill Creek Yes No Yes
Placer Creek-
Colorado River ves No Yes
Recapture Creek Yes No No
SCOf'eId. Yes Yes No
Reservoir
Silver Creek No Yes No
Soldier Creek Yes No Yes
Twelvemile Creek Yes No No
Upper _San Pitch Yes No No
River
Vega-Montezuma Yes No No

Creek
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Appendi X

Table 11 Summary of 2016 Watershed Condition Class Ratings by 6" level Watershed

D Water

Quantity

Sect

Watershed 6" Level Watershed
th
Watershed 6" Level Condition Watershed Watershed Condition
Number Watershed Name : Number .
Class Rating Name Class Rating
140600090102 Right Fork 2.00 160300040307 | Ephraim Creek 2.00
Huntington Creek
140802010301 Johnson Creek 2.00 140300050803 Headwaters 2.00
Indian Creek
140700020204 Wash Rock 2.00 140300020802 East Coyote 2.00
Canyon-Muddy Wash
Creek
140600090202 Lowry Water 2.00 140600090203 Seely Creek 2.00
160300050202 Quaking Aspen 2.00 140600090105 Huntington 2.00
Creek-Chicken Lake-
Creek Huntington
Creek
160300050201 Pigeon Creek 2.00 160300040401 South Fork 2.00
140300050801 Stevens Canyon 2.00 160300040207 Cedar Creek 2.00
160300040403 Clear Creek- 2.00 160300040203 Cottonwood 2.00
Twelvemile Creek Canyon-San
Pitch River
140600090103 Miller Fork Canyon- 2.00 140600090205 Straight 2.00
Huntington Creek Canyon
140300020901 ID,CD 2.00 140600090302 Ferron 2.00
Reservoir-
Ferron Creek
160300050203 Deep Creek 2.00 140300050404 Horse Creek- 2.00
Mill Creek
140300021102 Willow Basin Creek 2.00 160300040303 Pigeon Creek 2.00
140300020902 Deer Creek-La Sal 2.00 140600090206 Grimes Wash 2.00
Creek
160300040501 Manti Canyon 2.00 140600090101 Left Fork 3.00
Huntington
Creek
160300040302 Upper Oak Creek 2.00
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